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纪 90 年代锂离子电池问世是化学电源的发展的一个重要里程碑。 
本文集中研究锂硫电池及其正极硫/碳复合材料，主要内容如下： 
1．采用不同方法，制备出多种各具形态的硫/导电炭黑复合材料。并用




















































Chemical power sources are the most efficient and most convenient energy 
storage & supply devices and portable energy supply devices, which are connected  
energy generation and energy consumption, occupy the important position in the new 
energy economy. The emergence of merchandise lithium ion battery in the early 90s 
of last century is a milestone event and opening a new era of development of chemical 
power. 
This work focused on research and development of the cathode materials of 
lithium sulfur battery: 
1.  Sulfur/carbon composite is common to be invited as cathode active material 
in lithium sulfur battery. Some sulfur/carbon composites were prepared by various 
methods in this work, characterized by TG / DTA, XRD, SEM and TEM, and tested to 
understand their electrochemical performance. The influence of the morphology of 
sulfur/carbon composites on their electrochemical performance was fully discussed. 
The role of carbon and the characteristics of sulfur/carbon composite with high 
electrochemical performance were concluded.  
2. Sulfur/carbon composite prepared by redox method in aqueous solution with 
core-shell structure shows good electrochemistry of high sulfur utilization, rate 
capability and recyclability. Moreover, the influence of preparation parameters on 
products were studied and optimized.  
3．The solvent exchange method was also invited to prepare core-shell structural 
sulfur/carbon composite. This composite has nearly the same electrochemical 
property with the redox method prepared composite. 
4. We employed three peculiar carbon, carbon nano-tubes (CNTs), carbon 
xerogel and graphene as the host materials for sulfur/carbon composites. These 
composites were characterized by TG/DTA, XRD and SEM, and their 














capacity and energy density, rate capability and recyclability during charge/discharge. 
To summarized, carbon enhanced electron conductivity and structural morphology in 
the cathode. Carbon with high electron conductivity, large surface area and porous 
structure is suitable as the base material for sulfur/carbon composite.   
5. The reactions of sulfur cathode during the charge and discharge process are 
very intricacy. Based on our study, sulfur cathode has very low discharge capacity and 
lost its recyclability with carbonate ester electrolytes, that may result by bad affinity 
between sulfur and carbonate esters. Sulfur cathode can take charge/discharge cycles 
with many kinds of ether electrolytes. However, the quantity of electrolyte has 
influence on electrochemical reduction of sulfur cathode with ether electrolytes. 
6. We present a discharge model of sulfur cathode which amended the current 
reduction mechanism of sulfur. The electrochemical reduction of sulfur at common 
condition has 3 steps in this model and is well described. If poly-sufides can react 
electrochemically during the discharge process, the model can explain some specific 
behaviors of sulfur cathode in the extreme discharge conditions. 
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